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1 
The invention relates fo a device which re- 
s£oes in ifs normal initial state of polarization 
an electromagnetic wave carrying the telecom- 
munication sigrmls, after reflection from obstacle 
which bas modifled said initial state of polari- 
zation. 
Figures 1 and 4 are diagrams showing the 
polarization corrector used in conventional radio 
systems. 
Figures 2 .and 3 are diagrams fo explain the l0 
structure of the polarization corrector. 
If is well known that, in the case of a radio- 
electric transmission of ultra-short waves 
tveen an emitting antenna A, located at short 
distance above the ground S and a receiving set 15 
1 in direct visibility for antenna A, a parasitic 
wave ASI is produced by reflection from ground 
S, .and the state of polarization of said parasitic 
wave is different from the state of polarization of 
the direct wave A (Figure 1). 20 
A,t ultra-high frequencies, the displacement 
current in the ground predominates the conduc- 
tion current, because the ground behaves like a 
dielectric .medium or refractive index different 
from that of the air, so that the laws of vieous 25 
reflection apply;ifthe plane of polarization which 
is perpendicular fo incident electic fleld vector of 
amplitude a makes an angle equal fo 0 with the 
-plane of incidence which changes the incident 
ray and the normal fo the surface of separation 
of both media, the incident wave may be divided 
into one wave ala cos 0 polarized in the .plane 
,of .incidence and another wave a2a sin 0, polar- 
ized perpendicularly fo the plane of incidence. 
Fresnel formulae give the two corresponding com- 
ponentsof the reflected waves: 
sm (i--r) cos 0 
al"=--a sin (i+r) 
,,_ tan (i--r) 40 
a2 ----a tan (i÷r) sin 0 
r being the refraction angle, i the incidence angle. 
If n is the refractive index of the flrst medium 
(a2r) and e its die!ectric constant, if n ° and «' are 
çhe corresponding constants for the ground for 45 
the frequencies in consideration, and if the mag- 
netic permeabilities u and u' of the two media are 
supposed equal to unity, the following approx- 
imate equtions are saUsfied: 
~4 ° ~/ 
and also the equation: 

.is sasfled. 
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Except in the case of the brewsterian incidence 
.=ar.ctan (-) 
fi the reflected 'wave is rrectilinearly polarized, and 
ifs plane of polarization makes with the plane of 
incidence an ange ° such that: 
oo=a_ cos (i--r) 
a " cos (i+r) tan O 
The rotation of the plane of polarization is 
(8'--8). For the brewsterian .incidence, ,a very 
fiat elliptic vibration .is obtained, instead of 
rectilinearly polarized .vibration. 
In the case of normal incidence (i----o), .when 
the reflection goes from one less refracive me- 
dium fo a more refractive medium .(i----r), .the 
reflection .introduces a phase shift equal fo 
the sign of the electric fleld changes, but .the 
sign of the magnetic fleld does hot change. or 
thebrewsterian incidence, the electric field vector 
is suppressed by the reflection when if is con- 
tained in the plane of incidence, that is when 
(i÷r) 90 degrees, 
o 
tan i-- 
sin r=cos , the second medinm being more re- 
fractive than the first. If the second medium 
30 is less refractive than the flrst (n°>n), a toal 
reflection is produced for the limiting angle 
i---- ar csin  
35 this limiUng angle Iis greater than the -angle 
o 
fl = arctan -- 
corresponding to the brewsterian incidence. 
After having so recalled the laws of the 
vitreous reflection, Fig. 1 shows that the reflected 
wave ASI can, in the most unfavorable case, 
reach the receiving antenna af i with an in- 
crease of phase of , by comparison with the 
phase which would correspond to the length of 
path ASI; if antenna A is close to ground and 
if antenna Ris hot af a very great altitude, the 
direct wave AR and the reflected wave ASI tend 
to cancel each other. In any case, the reflected 
5O wave ASI .has af 1, a state of polarization which 
is different from the one of the direct vave 
In the case of metallic reflection, that is when 
a wave propagated in a dieleckric [, impinges 
plane surface separating said dielectric from an 
55 adjacent uniform conducting medium A, the 
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above results are still valid, if the dielectric con- 
stant et='2 is replaced by 
2=V 
where 2 is the dielectric constant of conducting 
medium , T ifs electric conductivity and 
the pulsation, f being the frequency, with 
Another useful example to be considered 
the case oï the propagation of a type Ht electro- 
magnetic wave, rectiliniarly polarized wavi, in 
a wave guide, hollow metallic tube or plain di- 
electric tube, having an "elbow" or curvature, 
which, for simplification, will be compared with 
a cant. The reflection on said cant, elbow of the 
waveguide, can also produce a rotation of the 
plane of polarization oï incident wave HL This 
may be particularly troublesome in the systems 
of multiple transmission by means oï differently 
polarized electromagnetic waves, when the 
signals transmitted over the various channels of 
the system are discriminated from each other ai 
the receiving station, in accordance with their 
different states of polarization; for example in 
accordance with the azimuth of the electric 
vectors of the various type--I-It electromagnetic 
waves simultaneously utflized for the various 
channels, as mentioned in the French Patent No. 
905,230, dated January 29, 1942, and entitled 
"System of Multiple Transmission With Differ- 
ently Polarized Electromagnetic Waves." 
In order to compensate for the accidental 
changes of the state of polarization, use is ruade, 
according to my invention, of a "corrector of 
polarization" which is an "active artificial body," 
that is fo say a structure having rotatory polariza- 
tion. Such an "active" structure is, by defini- 
tion, non superposable with ifs image in a mirror, 
an asymmetry of this kind being that of the curve 
called "helix" or of the dissymmetric tetrahedrons 
of the chemists or in the right hand as compared 
to the leït hand. Any active structure can exist 
under two forms called "enantiomorphous" 
which are respectively the image oï each other 
in a mirror, but which cannot be superposed 
on each other, they are "optical inverses" and 
are respectively called "right" and "leït" or 
dextrorotary and levorotary. 
Various types o£ such structures may be uti- 
lized: 
1°: Similar to the "active liquids" the rotatory 
power oï which are bound with the molecular 
structure, use may be ruade of a structure con- 
stituted by juxtaposed "bodies" each body being 
constituted by elements having an asymmerical 
arrangement inside the body. For example, said 
elements may be little granules, spheres, cubes, 
etc., of different dielectric or conducting mate- 
rials (St, S, $3, $4) said granules may be, ïor 
example, located at the vertex or angles oï tetra- 
hedrons taken alone or in association two by two. 
Each body may be constituted in coupling wo 
tetrahedrons, if the so obtained structure has no 
center and no mirror. For example, Fig. 2 shows 
2 enantiomorphous structures comprising ele- 
 ments of different materials St, $2, $3, the "right" 
structure being represented on part (a) and the 
"left" structure on part (b) of the figure. 
2°: Similar to certain "active crystals" such 
as quartz or sodium chlorate, use may be ruade 
of a structure, the rotatory power of which is due 
to an asymlnetric arrangement of symmetrica! 
bodies. The bodies may be located along a helix 
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(right or left) around a ternary axis, as in a nat- 
ural crystal of quartz. The atoms S, S2 in each 
elementary part oï the structure, represented on 
Fig. 3 by a cube may be located on a diagonal 
 like in a natural crystal of sodium chlorate, each 
atom (St or S) being of a symmetrical form, 
said forms being different for St and for S and 
the materials of St and S being different. Iï 
each of these elementary cubes is rotated around 
10 the helicoidal axis represented by plain black 
arrows 180 degrees, each rotation being followed 
by a translation of amplitude a, an artificial 
"crystal" is obtained in the cubic crystallographic 
system, without any plane or center of sym- 
15 metry, and again two enantiomorphous struc- 
tures are so possible. 
3°: Simfiar fo magnesium sulphate (M 804, 
7 I-I20) of the orthorhombic crystallographic sys- 
tem, use may be ruade oï a structure consti- 
.0 tuted by an arrangement oï artificial biaxial 
hemihedral crystals having symmetrical bodies, 
the rotatory power of which is due fo the hemi- 
hedral characteristic, that is to say to the pres- 
ence oï certain modifications, such as a cant, only 
.5 on hall oï the correspondin edges or angles oï 
the various crystals. 
4°: Use may be ruade oï a structure, the rota- 
tory power of which is due partly fo the molecular 
structure, and partly fo %he hemihed.ral char- 
30 acteristic, similarly fo uniaxial rubidium tartrate, 
or fo biaxial tartric acid. 
5°: If is also well known that the rotatorY 
power is obtained by combining bi-refringent 
plates such as thin mica sheets, in such a way 
35 that the principal sections of said plates are dis- 
posed along a spiral. For example, use may be 
ruade of ïour groups of three rectangular plates 
having each a thickness corresponding fo a quar- 
ter wave length, each plate making an angle of 
40 60 ° with the next one. It is known also that a 
foil of rubber .under stress or a ïofl of annealed 
cellophane or gelatine is bi-refringent. In the 
case of rubber, for example, an increase of length 
of four rimes the initial length produces a differ- 
45 ence (o--e) between the ordinary and extraor- 
dinary refractive indices of the order of 0.017 
in case of cellophane the process of manufacture 
(lamination) produces a value (o--e) of the 
order oï 0.011. An artificial active body may 
50 thus be obtained in disposing 12 oï said plates in 
such a manner that their principal sections are 
disposed in spiral. 
When .a rectilinearly polarized electro-mag- 
netic wave goes through a certain thickness  of 
55 an artificial active body according to tuf inven- 
tion, the plane of polarization rotates propor- 
tionally to said thickness , said rotation varying 
with the wave length oï ïrequency of said wave, 
and also possibly with the temperature. This 
60 rotation of the plane of polarization may be 
clockwise or reverse depending on the relative 
position of the elements or bodies constituting 
said active artificial body. 
If the rotatory power oï said body is due to 
65 the asymmetry oï the body itself, the direction 
along which the electro-magnetic wave travels 
does hot marrer; iï the rotatory power is due to 
an asymmetric arrangement oï symmetrical bod- 
ies, the wave should travel along one of a few 
70 preferred axes of the artificial active body. 
Consequently, if, as shown in Figure 4, an elec- 
tro-magnetic wave meetin an obstacle O, is ef- 
fected by a change of state of polarization, an 
active artificial body C, located after the obsta- 
75 çle 0, and having an appropriate structure and 
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a convenient thickness will compensa.te exactly 
the detrimental effect previously produced by ob- 
stacle O and will restcre the state of polarization 
which existed before the action of O. 
The artificial active body C, Figure 4 may be 
an homogeneous structure of one of the rive types 
hereabove mentioned or may bea combinafion 
of several structures of different types: such a 
combination is similar to a mixture of natural 
active bodies fo which Biot's law o£ addition 
applies. 
In order tc avoid the production, by the arfi- 
flcial active body, of an excessive attenuation of 
the transmittcd electromagnetic wave, it is bot- 
ter to use in such an active body for holding the 
elements or elementary granules, dielectric mate« 
rials having verF small dielectric losses af high 
frequencies, such as trolitum or polystyrene, par- 
affm, fused quartz, steatite or porcelain of the 
type "magnesium silicate," or synthetic resins 
containing vinyl chloride or vinyl acetate, or spe- 
cial Bakelite, etc. 
For manufacturing the desired structures by 
means of such elements use may be made of a 
mechanical process, stamping, drilling, weaving, 
etc., or of a photo-chemijcal process, photogra- 
phy, photoengraving, etc., or oï an electromag- 
netic process, etc. These processes are well known 
and several ones have been described in detafl in 
the French Patent No. 905,230, of January 29, 
1942, entitled "System of Multiple Transmis- 
sion With Differenfly Polarized Electromagnetic 
Waves." 
Having now described my invention, what I 
claire as new and desire to secure by Letters Pat- 
ent is: 
1. A corrector oï polarization for use in foie- 
communication systems in which signals are 
transmitted by electromagnetic waves and at least 
a portion of these waves are reflected, thereby 
causing a shift in polarization of the reflected 
wave with respect fo that of the non-reflected 
wave, comprising a plurality of artificial mole- 
cules, each molecule being small compared with 
the wave length of said electromagnetic waves and 
including granules oï dielectric materials of dif- 
feront physical characteristics located with re- 
spect to one another so that the artiflcial mole- 
cule is asymmetrical, said granules being located 
at the vertcx or angles of tetrahedrons and con- 
nected together by thin strings of a dielectric 
material of very low dielectric losses af high fre- 
quencies, said artificial molecules being placed 
af random within a holder of dielectric material 
of very low dielectric losses af high frequencies, 
whereby the structure formed by said artificial 
molecules, for the electromagnetic waves trans- 
mitted through it in any direction, acts like an 
active liquid, the rotatory power of which is bound 
with the asymmetric structure of the molecule. 
2. A corrector oï polarization for use in tele- 
communication systems in which signals are 
transmitted by electromagnetic waves and at least 
a portion of these waves are reflected thereby 
causing a shift in polarization of thê reflected 
wave with respect to that of the non-reflected 
wave, comprlsing a plurality of artiflcial mole- 
cules, each molecule being small with respect to 
the wavelength of said electromagnetic waves 
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and being constituted by granules of dielectric 
materials connected tegether by thin supports 
of a dielectric material of very low dielectric 
losses at high frequency, the structure formed 
5 by said artificial molecules having an appropriate 
thickness and being located n the path of said 
reflected wave, said granules within said struc- 
ture providing an asymmetrical pattern, said 
structure producing a rotation of the plane of 
polarization of Said reflected wave for compensat- 
ing the shiït of polarization due fo the reflection, 
so that the reflected wave has the same polariza- 
tion as the non-reflected wave when both waves 
reach the signal receiver. 
3. A corrector of polarization in accordance 
with claim 2, in which the arrangement of the 
granules within each artificial molecule is asym- 
metrical, said artificial molecules building to- 
gether a structure the rotatery power of which 
is bound with the asymmetry of the artiflclal 
molecule. 
4. A corrector of polarization in accordance 
with claire 3, in which the granules constituting 
an artiflcial molecule have different physical 
characteristics and are located af the vortex of 
tetrahedrons. 
5. A corrector of polarizafion in accordance 
with claim 2, in which the arrangement of 
the granules within each artificial molecule is 
asymmetrical, the various rows of said artiflcial 
molecules building together an asymmetrical 
structure, the rotatory power of which is bound 
with the asymmetry of the arrangement of said 
symmetrical artiflcial molecules. 
6. A corrector of polarization in accordance 
with claim 5, in which the granules within each 
artiflcial molecule are arranged along a small 
portion of a helix, said helixes having all the 
same twist and their axes being substantially 
parallel, whereby the structure formed by the 
various rows of said artificial molecules has a 
rotatory power for electromagnetic waves trans- 
mitted parallel to the privfleged direction of said 
axes and has no substantial rotatory power in 
45 other directions. 
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